






1.0 Introduction 

1.1 Authority 

In 1986, Congress established the Defense Environmental Restoration Program at 10 U.S.C. 
2701 et.seq. This program directed the Secretary of Defense to "carry out a program of 
environmental restoration at facilities under the jurisdiction of the Secretary. " 

In March, 1990, the EPA issued a revised National Contingency Plan. Under 40 C.F.R. 
300.120, EPA designated DOD KO be the removal response authority for incidents involving 
DoD military weapons and munitions under the jurisdiction, custody and control of DoD. 

Since the beginning of this program, the U.S. Army Corps of Engineers has been the agency 
responsible for environmental restoration at Formerly-Used Defense Sites (FUDS). Since 
1990, the U.S. Army Engineering and Support Center, Huntsville, has been the Mandatory 
Center of Expertise and Design Center for Ordnance and Explosives. 
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On April 5 ,  1990, U.S. Army Engineer Division, Huntsville (USAEDH) was designated as 
the USACE Mandatory Center of Expertise (MCX) and Design Center for Ordnance and 
Explosive Waste (OEW). As the MCX and Design Center for OEW, USAEDH is 
responsible for the design and successful implementation of all Department of the Army 
OEW remediations required by CERCLA. USAEDH will also design and implement OEW 
remediation programs for other branches of the Department of Defense when requested. In 
cooperation with the Huntsville Division, the U.S. Army Corps of Engineers St. Louis 
District has been assigned the task of preparing Archives Search Reports for those Formerly 
Used Defense Sites (FUDS) suspected of ordnance and explosive waste (OEW) and chemical 
warfare materials (CWM) contamination. 

1.2 Sub-iect 

The former Camp Abbot installation was a World War II Army Engineering Replacement 
and Training Center. The site, located in Deschutes County, Oregon, consisted of several 
small arms f ~ n g  ranges, grenade and artillery ranges, ordnance storage magazines and 
support facilities, and a gas chamber for training. Various documents refer to the site as 
Camp Abbott. 

1.3 Purpose 

This Archives Search Report (ASR) compiles information obtained through historical 
research at various archives and records holding facilities, interviews with persons associated 
with the site or its operations, and personal visits to the site. All efforts were directed 
towards determining possible use or disposal of ordnance and/or CWM on the site. 
Particular emphasis was placed on establishing the type of munitions, quantities and area of 
disposal. Information obtained during this process was used in developing recommendations 
for further actions at the site. 

1.4 Scope 

The entire site of the former military installation, consisting of 9686.41 acres, was evaluated 
in assessing the potential for OEW contamination. It is designated as DEW-FUDS Site NO. 
F 100ROO4 100. 

This report presents the history of the site, description and characterization of the immediate 
surrounding area, real estate ownership information, fmdings of a visual field survey, and 
OEW (CWM) site analysis, including an evaluation of potential ordnance contamination. A 
separate Executive Summary supplements these ASR FINDINGS and furnishes the 
CONCLUSIONS and RECOMMENDATIONS. 
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2.0 Previous Site Investigations 
5 a - 

2.1 Corps of EnPineers Documents 

Under the Defense Environmental Restoration Program (DEW), the Portland District prepared 
a Findings and Determination of Eligibility (FDE), for the subject Camp Abbot, dated 31 
January 1986. The EDE states that the installation, which was activated in May 1943, served 
as an engineering replacement and training center. Based on the recovery of ordnance and 
the presence of small arms, artillery, and grenade practice ranges, an OEW project was 
proposed. The District assigned a RAC of 2 to this site. 

No.mention of Certificates of Clearance for the ranges was included, nor did any of the real 
estate records examined contain OEW related land use restrictions. A copy of the FDE is 
included at Appendix D-1. 

2-1 



3.0 Site and Site Area Description 

3.1 Land Usage 

3.1.1 Location 

The former Camp Abbot installation is located in Deschutes County, Oregon, west of the 
community of Sunriver. The site, approximately 15 miles south of Bend, Oregon, is bordered 
on the west by U.S. Highway 97 and straddles the Deschutes River. The portion of the 
former site situated east of the Deschutes River was developed as part of the Sunriver Resort. 

3.1.2 Past Use 

Prior to DOD acquiring the land, it was utilized primarily for timber harvesting. Two small 
farming operations also existed on the site. 

3.1.3 Current Uses 

Presently, the planned development community of Sunriver Resort is situated on the eastern 
portion of the site. The lands west of the Deschutes River are under the control of the Forest 
Service and are virtually undeveloped. 

3.2 Climatic Data 

Normal airmasses move into the area from the Pacific Ocean. This air gives up most of its 
moisture after crossing the Coastal Range and then the Cascade Mountains. This leaves very 
dry air which flows into the Central Oregon plateau. It has a dry season and warm 
temperatures in summer, a cold and slightly wetter winter, and a wide range in temperature. 

Average annual precipitation is about 11 inches a year. Approximately 33 percent of this 
annual total occurs during the period December through February; 26 percent March through 
May; 15 percent in June through August, and 26 percent September through November. 
Thunderstorms have occurred in the area every month of the year, but are most likely late in 
spring and in summer. 

Relative humidity ranges from about 25 percent in mid-afternoon to 80 percent during the 
early hours of the day in the warmest and driest months. In winter it ranges from 75 percent 
in mid-afternoon to around 80 percent or higher early in the morning. 

Average snowfall for the area is about 17 inches. There are only 6 to 8 days per year when 
an inch or more of snow falls. It seldom remains on the ground for more than a few days. 
Small hail commonly occurs a few times each winter. 
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During the five month period of November through March, 70 to 80 percent of the sky is 
covered with clouds on an average day. In July, however, there is only an average of 15 
percent cloud cover. 

An actual tornado has never been officially recorded in the survey area 

Climatological data for the site area are summarized in TABLE 3-1. Temperature and 
precipitation data was extracted from the “Soil Survey of Trout Creek-Shaniko Area, Oregon 
(parts of Jefferson, Wasco, and Crook Counties)” for plateau areas. Jefferson and Crook are 
adjacent counties to Deschutes. Wind data is from the National Weather Service for Burns, 
Oregon which is in Hamey County. 

CLIMATOLOGICAL DATA FOR 
JEFFERSON COUNTY,OREGON 

TABLE 3-1 

* 
*.* Prevailing wind dmction unavailable 

~ a e d  on data from ~ m s ,  o i  - Hmey County 

3.3 Geology\Physiomaphy 

Camp Abbot is located along the Deschutes River in the Walla Walla Plateau section of the 
Columbia Plateaus physiographic province. The bedrock in the site area consists almost 
entirely of basalt lava flows. The lava plateaus are interspersed with many rhyolitic deposits 

0 
and rhyolite volcanic structures. There are also some deposits of light colored volcanic ash. 
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The low topographical features are sand dunes, alkali lakes, and shorelines of ice-age lakes. 
The elevated features are prominently volcanic in origin. Another type of elevated feature are 
the ash-ring volcano. These structures were formed by more violent eruptions that were 
assisted by steam. The remaining structure was then cut by wave erosion of the ice-age lakes 
and left standing as islands in the level lava plateaus. 

To the south of the site is an area of extensive faulting. The northwest-southeast trending 
faults have been softened by erosion and are most visible by air. These faults are collectively 
named the Brothers fault and of which there are at least twenty five. Everywhere south of the 
Brothers fault zone the lava plateau is broken into big fault block mountain ranges and 
valleys; north of it the lava plateau is still relatively intact and unbroken by faulting (At  and 
Hy~dman 1990). 

3.3.1 Soils 

Where there are soils present in the site area they are very thin. For the most part, the 
surface is composed of various outcropping rocks, mostly basalt. In some areas, fault block 
valley floors filled with muddy sediments that were washed into them from neighboring 
mountains. These Miocene age fills and sediments are mostly gravelly and silty sand in 
nature. 

3.4 Hydrology 

The site area is in the Deschutes River floodplain just downstream of the junction of the 
Little Deschutes and Deschutes River. The Deschutes Rivers flows north to the Columbia 
River. There are several reservoirs at the upper end of the Deschutes River basin which 
appear to control flows. A USGS stream gage is located on the Deschutes River at the 
downstream limits of the site at Benham Falls (Id. # 14064500). The drainage area at the 
gage is 1759 square miles with a period of record from 1907 to 1913 and from 1924 to 1991. 
The zero of the gage is 4142.10 feet NGVD. 

3.4.1 Ground Water 

The rainfall does not develop connected stream systems. When it does rain, muddy runoff 
pours off the mountains and into the lowest part of the valleys where the majority of the 
water ponds and dries, rather than seeping to a ground water reservoir. Towards the western 
edge of the site, the region is semi-arid. The region provides just enough rainfall to allow 
lakes to remain full while not allowing any significant drainageways to form (Alt and 
Hyndman 1990). There is very little engineering information available on the groundwater 
present in this location. 

3.5 Ecologl( 

The information on the endangered and threatened species for this site has been provided by 
the U.S. Fish and Wildlife Service and the Oregon D e p m e n t  of Fish and Wildlife. 
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The U.S. Fish and Wildlife Service has indicated that the following Federally protected 
species may be found in the vicinity of Camp Abbot, Oregon: Columbian white-tailed deer 
(Odocoileus vk~nianus  leucurus), endangered; white-footed vole (Arborimus m, 
candidate; Pacific western big-eared bat (Plecotus townsendii townsendii), candidate; bald 
eagle (Haliaeetus leucocephalus), threatened; brown pelican @elemus occidentalis), 
endangered; marbled murrelet (Brachvramphus marmoratus), threatened; Snake River chinook 
salmon (Oncorhvnchus tshawvtscha), threatened; Snake River sockeye salmon (Oncorhvnchus 
nerka), endangered; Oregon silverspot butterfly (Speveria zerene hippolyta), threatened; 
northern red-legged frog (Rana aurora aurora), candidate; tall bugbane (Cimicifuaa elata), 
candidate; and Howell’s montia (Montia howellii), candidate. 

The Oregon Depaxtment of Fish and Wildlife provided comments on the following State 
threatened and endangered species: bull trout (Salvelinus conflnentus), critical; cascades frog 
(Rana cascadae), critical; spotted frog (Rana pretiosa), critical; American peregrine falcon 
(Falco pereminus), endangered; bald eagle, endangered; northern spotted owl (strix 
occidentalis caurina), threatened; black-backed woodpecker (Picoides articus) critical; 
burrowing owl (Swotvto cunicularia), critical; Fermginous hawk (Buteo reaalis), critical; 
flammulated owl (ohls flammeolus), critical; Lewis’ woodpecker (Asvndesmus lewis), 
critical; northern goshawk (Accipiter gentilis), critical; pileated woodpecker (Drvoco~us 
pileatus), critical; purple martin (Proane subis), critical; red-necked grebe (Podiceps 
prisegena), critical, three-toed woodpecker (Picoides tridactvlus), critical; white-headed 
woodpecker (Dendrocopos albolarvatus), critical; yellow-billed cuckoo (Coccvzus 
amencanus), critical; wolverine (Gulo luscus), threatened; American martin (Martes 
americana), critical; Pacific fisher (Martes wnnanei), critical; and Pacific westem big-eared 
bat, critical. 

No additional information on the occurrence of rare or endangered species or natural 
communities is known at this time. This does not mean that other state or federally-listed 
species may not be present within the areas of interest. An on-site inspection by appropriate 
state and federal personnel may be necessary to verify the presence, absence or location of 
listed species, or natural communities if remedial action is recommended as part of the fmal 
ASR. 

3.6 Demomphics of the Area 

3.6.1 Center of Activity 

Camp Abbot is located near the City of Sunriver, Deschutes County, Oregon. Certain 
demographic information on Sunriver could not be obtained for this report. Therefore, 
Sections 3.6.3, 3.6.5, and 3.6.6 will reflect information from the nearby town of Bend, 
Oregon, which is approximately 15 miles due north of the site. Sunriver has numerous 
centers of activity such as Two 18 hole golf courses, High desert Museum, Newberry 
National Monument, Lava Lands Interpretive Center, Sunriver Nature Center, and various 
parks located throughout the community. 
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3.6.2 Population Density 

City: Sunriver County: Deschutes 
Area: 5.3 sq.mi. Area: 3,025 sq.mi. 
POP: 1,600 POP: 74,958 
PD: 301.9 persons per sq.mi. PD: 24.8 persons per sq.mi 

Population and area are based on the U.S. Department of Commerce, Bureau of the Census, 
1990 statistics, and telephone interviews. 

3.6.3 Business and Industry Profile 

A &view of both telephone interviews and County Business Patterns (1990) assisted in 
developing a business profile of the area. The City of Bend is diversified. The largest 
employers are: St. Charles Medical Center, BendLaPine School District, Mt. Bachelor,Inc., 
Deschutes National Forest. Bend is an economically diverse community. The community 
supports retail and service industries. There are many small light industries in the area Small 
manufacturing is also present. 

3.6.4 Type of Housing 

Housing in Sunriver is composed of both single and multi-family homes. There are 
approximately 9,004 housing units with a median value of $68,800. 

3.6.5 New Development in the Area 

Development in the Bend area include residential dwellings, and increasing small business 
and manufacturing in the area. 

3.6.6 Typical Cross-Section of Population 

The ancestry in Bend is diverse. Approximately 57.5% of the population is white, 39% 
Black, 2.4% Hispanic, 0.9% American Indian or Eskimo, and 0.2% Asian or Pacific Islander. 
The percent of those under the age of 18 is 24.8%, over 65 years is 13.5%. The median age 
is 33. The work force, based on the number of establishments, of Deschutes County is 
broken down into the following: manufacturing, 7.1%; agriculture, 1.7%; trade and finance, 
40.3%; services 28.8%; miscellaneous businesses, 20.5%; unclassified, I .6%. 
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4.0 Historical Ordnance Usage 

1 a 4.1 Historical Site Summary 

Camp Abbot was established as an Engineer Replacement Training Center (ERTC) in 1943, 
and the soldiers first arrived for training in March of that year. Up to 10,000 men at a time 
trained at the camp, and in the 14 months of its operation, 90,000 men proceeded under the 
famed castle entrance. 

The 17 week training cycle at Camp Abbot was divided into three distinct phases. The first 
phase included training in hand grenades and anti-tank grenades; defense against chemical, 
air, and mechanized attack; and rifle marksmanship. The next segment provided the troops 
with demolition training. Nitrostarch and other explosives were used to blast bridges (Abbot 
Engineer 1944). The last phase of the ERTC program was a three week field maneuver spent 
under combat zone conditions. (O'Reilly 1989). 

Camp Abbot also served as the headquarters for the Oregon Maneuver War Games of 1943, 
the largest maneuver ever held in the northwest (Abbot Engineer 1943). The engineers took 
paxt in the games as a crucial training component for the Allies final push across France and 
Germany (O'Reilly 1989). 

Historical maps show that the camp's facilities included: a tactical training area, a night 
training area, grenade courts, an anti-aircraft range, field target range, sub-machine gun range, 
demolition area, ordnance magazines, an anti-tank demonstration area, gas chamber, transition 
range and a rifle range. On the sub-machine gun range, men crawled under concentration 
wire with live fire overhead and simulated land mines exploding in the area (Bend Bulletin 
1943). On the grenade court, live grenades known as the "G.I. Pineapple" were used by the 
troops. (Abbot Engineer 1943). On the demolition course, soldiers attacked "enemy" 
pillboxes. 

Gas training was a vital component of the 17 week training cycle. Troops learned how to 
handle a thermite bomb during a class in incendiary control. Soldiers were instructed how "to 
combat" the hazardous magnesium bomb along with white phosphorous (Abbot Engineer 
1944). A photograph of a pyrotechnic-like explosion in the Base newspaper shows the use of 
white phosphorous (Abbot Engineer 1944). The paper did not provide a definitive statement 
saying the chemical was actually used at Camp Abbot. The base newspaper in 1943 stated 
that a Mustard-Lewisite mixture had been added to the list of chemical agents because it was 
the standard Japanese blistering agent. Historical research conducted by the St. Louis District 
yielded no further information on this subject. Copies of pertinent newspaper articles are 
located at Appendix G. 

Camp Abbot ceased operations in June 1944. A letter dated 25 September 1946, states that 
"A recent insnection of  cam^ Abbot was made bv the chemical officer of the 6th U.S. Armv 
to determine whether poisonous gases were present on the area. This inspection showed that 
the land was free of any such contamination" (Corps of Engineers 1946). Another letter 0 
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dated 30 October 1946 reported, "Camp Abbot has been inspected for decontamination and 
dedudding and that said camp is hereby declared safe for return to private use" (Corps of 
Engineers 1946). An additional letter, dated 18 November 1947, states "The lands have been 
examined and have been cleared of all explosives or explosive objects reasonably possible to 
detect by visual inspection '' (Corps of Engineers 1947). 

Today, a portion of the former Camp Abbot is the private resort community of Sunriver. A 
historical brochure published by Sunriver states that a group of youths found bazooka rockets, 
bullets, hand grenades and barbed wire that were used in the engineers' bivouac training 
(O'Reilly 1989). Attempts to pursue this statement have been unsuccessful. According to the 
INPR, an artillery round and a bazooka round have been found west of the Sunriver Resort 
and were reported to the Deschutes County Sheriffs Department. 
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4.2 Review of Historical Records 

National Archives and Records Adminiitration 
Snitland Branch 

4205 Suitland Road 
Suitland, MD 20409 

All record groups yielded no pertinent information. 

Washington National Record Center 
4205 Suitland Road 
Suitland, MD 20409 

RG 77 Records of the Chief of En,' oineers 
Accession A52-259, Box 1, Camp Abbot 

RG 338 Records of U.S. Army Commands 
Entry: 4th Army, Box 98 

National Archives 
8th and Pennsylvania 

Washington, D.C. 20408 

RG 153 Records of the Office of the Judge Advocate General 
Entry: Res. Files 1800-1950, Box 358 and 360. 

National Archives at College Park 
8201 Adelphi Rd 

College Park, MD 20740 

RG 269 Records of the General Services Administration 
Box 8 and 9, Camp Abbot 

Maps were procured from the Cartographic Branch. 0 
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Center for Military History 
1099 14th St. N.W. 

Washington, D.C. 20005-3404 

Historical and background data was obtained. 

Chemical and Biological Defense Agency Historical Office 

Aberdeen Proving Ground 
Edgewood, MD 21010 

AMSCB-CIH 

No pertinent information was located at this repository. 

National Archives-Pacific Northwest Region 
6125 Sand Point Way N.E. 

Seattle, WA 98115 

RG 103 Records of the Farm Credit Administration 
Box 1, File, SP13 WA ORE-3 Abbot 

RG 270 Records of the War Assets Administration 
Box 58 and 59, Camp Abbot 

Federal Record Center-Seattle 
6125 Sand Point Way N.E. 

Seattle, WA 98115 

No pertinent information. 

USACOE-Seattle District 
4735 E. Marginal Way 
Seattle, WA 98124-2255 

Historical maps, history of acquisition, ownership data. 

National Personnel Record Center-Military Branch 
9700 Page Avenue 

St. Louis, MO 63132 

No pertinent information. 

Portland Historical Society 
1230 S.W. Park Avenue 

Portland, OR 97205 

Articles from the Bend Bulletin Newspaper. 0 
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Deschutes County Sheriffs 
1100 N.W. Bond 
Bend, OR 97701 

Oral reports of previous ordnance discoveries. 

Sunriver Nature and Environmental Center 
Circle #3 

Sunriver, OR 97707 

WW I1 era ordnance that had been kept in storage along with historic photographs and 
histories. 

Director of Public Works 
Sunriver Owners Association 

P.O. Box 3278 
Sunriver, OR 97707 

Current maps of the site. 

Compliance Inspector 
Sunriver Owners Association 

P.O. Box 3278 
Sunriver, OR 97707 

No pertinent data. 

Soil Conservation Service 
20332 Empire Ave 

Suite F1 
Bend, OR 97701 

No pertinent information. 

Department of Fish and Wildlife 
61374 Parrell Rd 
Bend, OR 97702 

No pertinent information. 

Department of Environmental Quality 
2146 N.E. 4 St 

Suite 104 
Bend, OR 97701 

No pertinent information. 
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Deschutes National Forest 
1645 Hwy 20 East 
Bend, OR 97701 

No pertinent information. 

Deschutes Historical Society 
Idaho Street 

Bend, OR 97701 

Historical information. 

Central Oregon Community College 
Bend, OR 97701 

No information. 

CASU Library 
St Louis District Corps of Engineers 

St.  Louis, MO 63103 

Hoegh, Leo and Howard Doyle 
1946 Timberwolf Tracks: The History of the 104th Infantry Division, 1942-45.d 

Washington Infantry Journal Press, Washington D.C. 

4.3 Summary of Interviews 

hterviews were conducted by telephone and in person, both prior to and during the site 
inspection. The primary purpose of these interviews was to make initial contact with 
individuals knowledgeable of the site and to coordinate follow-up visits during the site 
inspection phase of this ASRs preparation. A list of persons interviewed is included at 
Appendix H. Any pertinent information derived from these discussions is covered within the 
context of this report. 

4.4 Interpretation of Aerial Photography 

4.4.1 Photo Analysis 

Photographic analysis and land-use interpretation were performed using the following 
photographic sources: 
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Photo Approx. Frame 
- Date Scale Source ID# 

30 Jul 1951 1 “=1,667’ ASCS 35 thru 41 
201 thru 207 

07 May 1968 1”=1,667’ ASCS 87 thru 93 
157 thru 163 

The following USGS topographic quadrangles were used as reference for the aerial 
photography: 

Anns Butte, OR (photorevised 1981) 
Benham Falls, OR (photorevised 1981) 

Photography from 1951 shows many features of military activity at the site. Several ranges 
between the Deschutes River and the compound are seen. The grenade court area does not 
indicate evidence of its previous use. The Field Target Range (Anti-Tank) west of the 
Deschutes River shows a few tracks, but there is abundant vegetation in this area. There do 
seem to be numerous cleared, straight paths through the wooded areas. In the Anti-Tank 
Demolition and the Fortification Obstacles areas, there are few trees and some trails can be 
seen. Tank maneuvers in the area could have possibly caused this. 

The cantonment area has many buildings and an extensive road network. Other features 
observed in the vicinity include the landfill and water treatment plant. A grouping of smal l  
unidentifiable rings are visible immediately west of, and adjacent to, the northern end of the 
camp proper. 

Also observed is a cleared area north of the range complex, on the west bank of the river. 
The remains of four (possibly five) structures are present. The shape and configuration of 
these structures suggest that this was probably an ordnance storage area. A review of 
historical installation maps do not show an ordnance area at this location. 

1968 photography reveals much of the same as the 1951 photography. New activity is noted. 
There is a new airstrip on the east side of the Deschutes River that overlays the range 
complex. The landfdl appears to have been expanded eastward. The rings (as stated in 
previous paragraph) are still visible in this photo,pphy. 

4.4.2 Map Analysis 

Map analysis was performed using the following USGS 7.5’ quadrangles: 

Anns Buttes, OR (photorevised 1981) 
Benham Falls, OR (photorevised 1981) 
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Planimetric and topographic features are shown on both quadrangles. The planimetric 
features are varied throughout the quadrangles. There are many roads (hard and loose 
surface), pipelines, railroad tracks, airfields, golf courses, and buildings. The topographic 
features are also varied. There is relatively flat land along the Deschutes River. There is also 
gently rolling hills throughout. There is abundant vegetation and drainage (intermittent) 
throughout the area. A large lava spill is located just to the northeast of the site. 
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5.0 Real Estate 

2 @ 5.1 Confirmed DOD Ownership 

The FDE indicates that the Army acquired 8,672.45 acres of land by permit from the 
Department of Agriculture, U.S. Forest Service in October 1942. An additional 984.84 acres 
of fee land and 29.12 acres of easements were acquired from private parties. The property 
was originally acquired for use as an Army Engineering Replacement and Training Center. 
Declared surplus in April 1946, the property, totalling 9686.41 acres, was disposed of through 
surrender of the use permit and the transfer of the remaining property to the War Assets 
Administration. Current owners are the Forest Service and Sunriver Properties Oregon, LTD. 

None of the real estate documents examined contained ordnance and explosive waste related 
land use restrictions. Certificates of clearance, indicating that no chemical or ordnance related 
hazards exist, are included at Appendix E. 

5.2 Potential DOD Ownership 

No information indicating DOD ownership of any lands other than those mentioned above 
was uncovered during the archive search. 

5.3 Significant Past Ownership 

There is nothing in the records to indicate that there were any historically significant past 
ownerships, other than DOD’s, with respect to possible OEW or CWM contamination. 

5.4 Present Ownership 

The portion of the former site east of the Deschutes River is owned by Sunriver Properties 
Oregon, LTD. The majority of the lands west of the river are federally owned (National 
Forest Service). Individual residential tracts are interspersed within the Forest Service and 
those lands south of Sunriver. 

5-1 



6.0 Site Inspection 

The site inspection was conducted on 22-23 May 1995, by the following personnel of the St. 2 m 
Louis District: 

Dennis W. Gilmore Project Manager 
Randy Fraser Safety Specialist 
M. Kevin McCaffrey QASAS 
C. John Daly Historian 

All local research was completed in the Fall of 1994, during the conduct of preparing an ASR 
for the Northwest Maneuver Area (NWMA), DERP-FUDS Site No. F100R020801. At that 
time a limited inspection of the site was conducted, focusing specifically on areas of past 
recoveries. This approach was taken with the knowledge that a more thorough investigation 
of the site was scheduled. Camp Abbot served as the headquarters for the exercise conducted 
in the NWMA. 

During this initial effort, historical information was obtained from the Sunriver Nature Center 
including historical photographs and news articles. Most significant was the display of 
ordnance and related items which had been found on the site. Items observed in the display 
cabinet included parts of a grenade, a 2.36" bazooka round, and different caliber bullets. 
Photographs of these items were taken and are included at Appendix I. 

The only ordnance related item observed on the site was a grenade spoon, in the vicinity of 
the grenade courts. The location is defined as Longitude North 43" 58' 52.1", Latitude West 
120" 03' 08.0". 

During the period 22-23 May 1995, a thorough site visit was conducted. The research 
indicated that ordnance had been recovered at several locations throughout the former 
installation as noted in Section 4.1. The location given for these recoveries did not 
correspond with that of any known or documented range. Our focus was on the thorough 
examination of these areas and those formally occupied by range facilities. 

The presence of several bunkers and targets were identified along with a suspected demolition 
area. The most potentially significant find was an unvegetated hill side, on which is located a 
concrete pillbox. At the foot of this hill, southeast of the pillbox were several depressions 
which may have been used as demolition pits or were very large craters. The pillbox is 
located at longitude North 43" 54' 46.6" and latitude West 121" 27' 05.4". Historical 
research did not identify this location as a range. Its discovery lends credence to the fact that 
ordnance has reportedly been found in the cliffs northwest of the airport, a site which was not 
identified in historical documents as a range. 

The three bunkers. of wood construction with earth cover. were located within the field tarzet - 
range. These structures are approximately eight feet wide, three feet deep, and seven feet 
high, facing in a westerly direction. It is believed that they provided overhead cover 0 
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from artillery for troops assaulting the hill. The middle bunker is located at Longitude 
North 42" 58' 50.9" and Latitude West 120" 03' 12.6. The two remaining bunkers were 
approximately 100 yards away. 

In addition to the ranges, the ordnance storage area, chemical storage area, and landfill site 
was investigated. Of these three sites, the only remaining visual evidence is of the ordnance 
storage area. The foundations of the three structures and berms were identified. 
(N43" 55' 37.1", W121" 26' 14.7") 

East of the ordnance area was what may have been an ordnance disposal pit. The potential 
pit was horseshoe in shape, berrned and ringed with stone. 
(N43" 55' 46.5", W121" 26' 14.7") 

No evidence of OEW, of a hazardous nature, was found in the course of the site inspection. 
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7.0 Evaluation of Ordnance Presence 

Based on the extensive archive searches performed, the interviews with the owners andlor a 
managers of major portions of this DERP-FUDS site, and previous recoveries of munitions, 
there exists the possibility of OEW contamination of the site as documented in this ASR. 

As noted in Section 4.1 - Historical Site Summary, several items of ordnance have been 
recovered as recently as the late 1980's. Accurate locations of these recoveries were not 
provided. These finds indicate that previous actions to clear the site of ordnance were to 
some degree ineffective, and that additional ordnance may remain. However, based on the 
limited period of use and the number of troops trained (approximately lOO,oOO), it is 
assumed that the quantity of remaining ordnance is small, resulting in individual, isolated 
recoveries. 

No indications of CWM contamination were found. However, news articles in the 
installation's paper mentioned the presence and use, in training, of mustard, incendiaries, and 
chlorine (Appendix G). Records of the Chemical Warfare Service provided no significant 
information on the site. Historical documentation did reveal that a Chemical Officer 
evaluated the possibility of contamination during the site closure process. He found that no 
contamination existed and issued a clearance certificate (Appendix E) . 

Based on the review of historical information, the following list of ordnancelchemical 
munitions were employed: 

Small Arms - .30. .45 and .50 caliber. 

Artillery - documents only identify "heavy artillery", size unknown and therefore 
assumed to include 57mm, 75mm, andlor 76mm. 

Rockets - documents identify Bazooka rounds; assumed 2.36. 

Mortars - 60mm and 81mm. 

Grenades - Hand and rifle. 

Mines - types unknown. 

Demolition materials 

Chemical - Mustard, chlorine, white phosphorous (WP), and Smoke. 

This site investigation confirmed the presence of ordnance remaining on the site subsequent 
to use by the DOD. 
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8.0 Technical Data of Ordnance and Explosives 

8.1 Ordnance Related Mission 

Though it had a relatively short existence, Camp Abbot’s training utilized a multitude of 
ammunition. The items discovered over the years indicate that high explosive along with 
practice munitions were used in training. Ordnance include small arms, grenades, shoulder 
fired rockets, mines, mortars, heavy artillery (size unknown), and demolition materials. 

General descriptions of the types of ordnance most likely used at Camp Abbot are located 
in the following paragraphs, and illustrations and detailed descriptions are provided in 
Appendix C. 

8.2 Description of Ordnance 

8.2.1 Small Arms 

Small arms refers to those weapons normally accompanying foot troops (infantry). They 
include rifles, automatic rifles, pistols, and machine guns up to caliber .60 and shotguns. 
These are: Cal, S O  machine guns, Cal, .30 carbines, rifles, semi-automatic rifles, automatic 
rifles, and machine guns, Cal, .22 pistols, rifles, and machine guns (for gallery practice), 
shotguns, 12-gage, Cal, .45 automatic pistols, revolvers, and submachine guns, Subcaliber 
tubes and adapters for artillery weapons which use ammunition of similar size and type. A 
complete round of small arms ammunition is known as a cartridge, and is made up of the 
following components: cartridge case, primer, propelling charge, and bullet. The bullet in 
general is cylindrical. The nose may be round, as in the cal, S O  bullet, or oval as in all 
service rifle and machine gun bullets. The base may be square or boat-tailed. Types include 
the following: Armor-piercing, Ball, Tracer, and Incendiary. 

8.2.2 Hand Grenades 

Hand grenades are divided into three general types: explosive grenades containing a heavy 
charge of explosive, chemical grenades which contain a chemical filler, and training. 
Explosive type grenades include Fragmentation and Offensive. Fuzing is similar in both types 
which are mechanical action time delays. Fragmentation grenades use either smokeless 
powder or TNT for filler while the offensive grenade uses flaked TNT. Training grenade, 
hfK IAl is made of cast iron and is approximately the same shape and size, and weight as a 
loaded Fragmentation grenade. Chemical grenades include: Smoke, White Phosphorous, 
Initants, and vesicant agent. 

8.2.3 Rifle Grenades 

Rifle grenades fall into three general types: anti-tank grenades, practice anti-tank grenades, 
and fragmentation grenades. These types are designed to be fired from the cal, .30 rifle and 
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8.2.4 Rockets 

Rockets are high explosive projectiles launched from a Shoulder Fired Launcher for use 
against tanks. The rocket cbnsists of three principle parts: the high explosive head, the 
stabilizer tube, and the fin assembly. The head is a high explosive shape charge. The 
stabilizer tube contains the fuze and the propellant charge. Two types of rockets are 
provided; namely, high-explosive and practice. 

8.2.5 Anti-tank Mines 

An anti-tank mine is an explosive device designed to be laid on the gound or planted flush 
with the surface for defense against armored cars and tanks. The mines are rather light and 
their effect is to severely damage or break the tread of a tank. Two types of mines are 
provided, high-explosive and practice. Mines include M1, MlA1, M4, M5, and their 
respective practice mines. 

8.2.6 Anti-personnel Mines 

These mines are designed for effect against personnel and are laid to perform a definite 
tactical mission. Anti-personnel mine fields are used in anti-tank mine fields to give warning 
of enemy mine removal as well as for effect against them. Booby traps are installed to 
operate against personnel. Two standard anti-personnel mines are provided; namely, the 
Mine, anti-personnel, M2 which in action is similar to a small mortar, projecting the shell 
about 6 feet into the air where it explodes, and the mine M3, which is a fragmentation type. 
The complete round of either type consists of the mine, the tiring device, and accessories 
such as trip wires. 

8.2.7 Mortars 

Motars are classified as semifxed ammunition. Although the ammunition is designed to be 
loaded into the weapon in one operation, provisions are made for adjusting the propelling 
charge at the point of fire. The ammunition itself is streamline in design. It has a stabilizer 
assembly in the rear of the shell to produce stability in flight and to seat the propelling 
charge. It comes assembled with fuze, propelling charge, and ignition cartridge in place. 
Two sizes of mortars were standard issue, the 81mm and the 60mm. The general designs are 
similar. The method of firing is exactly the same. The color, markings, and stenciling for 
the 60mm are the same as the 81mm mortar of the same type. Types available are 
High-explosive, Practice, Chemical (81mm only), and Illumination (60 mm only). 

8.2.8 Artillery Ammunition 

Artillery ammunition is classified according to filler as chemical, inert or explosive. It is also 
classified according to use, as service, practice, blank or dummy. Service ammunition is used - 
for combat, adjustment, registration and target practice. Depending upon the type of 
projectile, it may be classified as anti-personnel, high-explosive, high-explosive plastic, 0 
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high-explosive antitank, Armor piercing, or Armor piercing capped, and Hypervelocity armor 
piercing. Practice ammunition is used for training and in most instances, simulates a service 
round in weight, configuration, and ballistic properties. Practice ammunition may have a inert 
projectile, or have a small quantity of explosive filler, such as black powder, to serve as a 
spotting charge. Fuzes are grouped according to assembled position (nose or base) in the 
projectile and the action of functioning. Action of fuzes include: Time fuze, Combination 
(time and impact) fuze, and Impact fuzes. 
16-inch. 

8.3 Reference 

TM 9-1904, Ammunition Inspection Guide, dtd 2 March 1944 

Artillery ammunition range in size from 20mm to 
Color, markings and stencilling for artillery shells, in general, are the same. 
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9.0 Evaluation of Other Site Information 

No other environmental concerns relevant to DOD were discovered during the research or site 
visit. 
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